Introduction
Among those writing on the mechanism of photosynthesis, which include WARBURG (7), WILLSTATTER (9) , and FRANCK (3), the opinion is widely held that the Blackman reaction, which limits the rate of assimilation at high light intensities and carbon dioxide concentrations, involves the decomposition of a peroxide, formed in a preceding photochemical reaction, by the enzyme catalase. The best experimental support of this theory is found in the work of WARBURG and UYESUGI (8), and YABUSOE (11) , who compared the temperature coefficients and sensitivity to several inhibitors for the Blackman reaction and for the decomposition of added hydrogen peroxide. In these respects they found certain similarities between the two processes.
Such differences as they found were readily explainable, they believed, on the ground that while the same enzyme, catalase, played a part in both cases, the substrate was probably different, being very likely some organic peroxide, in the case of the Blackman reaction, rather than hydrogen peroxide.
Largely as a result of this work, WARBURG (6) gave up his "acceptor theory" in which the Blackman reaction preceded the photochemical reaction, and in agreement with WILLSTXTTER and STOLL (10) regarded the Blackman reaction as involving the decomposition of a peroxide previously formed in the photochemical reaction. The Blackman reaction is the name given to the rate-determining process when photosynthesis is saturated with both light and carbon dioxide. We define its rate as the number of cubic millimeters of oxygen produced per hour by one cubic millimeter of cells under saturating conditions. This was measured manometrically in the usual way, using rectangular vessels of the type shown in figure 1. Such vessels were filled with a suspension of cells sufficiently dense to give satisfactory readings on the manometer. The volume of cells used ran from about 2 mm.3 for the more active suspensions to 10 or 15 mm.3 for the less active oines. As suspending fluid, either Knop's solution saturated with a per cent. carboni dioxide iIn air, or a carbonate mixture, was used. This mixture was prepared fresh for each experiment by mixing 85 parts M/10 potassium bicarboniate with 15' parts MI/10 potassium carbonate. In either of these suspending fluids, large changes in carbon dioxide conicenitration resulted in only minor changes in the rate of assimilation. Saturating illuminationi, in which large changes in intensity produced no siglnificanit chaniges in rate of assimilation, was provided by a row of closely spaced 60-watt incandeseenlt lamps whose tops were about 10 cm. from the bottoms of the vessels. A series of readinlgs in the lig,ht was customarily followed by a dark readinog, anid the rate of respiration thus obtainied was applied as a correction to the rate of photosynthesis. As a rule, the respiration correctioni is of no importance in establishing the rate of the Blackman reaction, because photosynthesis at light saturation is about twenty times as great as respiration. Nothing would be changed in our conclusions if the respirationi correction were omitted altogether. Figure 3 shows the effect of temperature on the Blackman reaction (solid curves) and peroxide decomposition (broken curves) for both species The curves for the Blackman reaction are reproduced here to facilitate comparison with those for peroxide decomposition, although they are almost the same as two published earlier in another connection (2, fig. 6 ). At that time the striking difference between the two species of Chlorella was pointed out. While their temperature characteristics are nearly alike for the upper range of temperatures (about 10,000), they differ widely at lower temperatures, for C. vulgaris running to about 50,000, and for C. pyrenoidosa only to about 20,000.
The curves for the peroxide decomposition leave little doubt that this process is controlled by the same mechanism in both species. The upper points for C. vulgaris tend to fall a little low, a manifestation of the injury from M/3(00 peroxide mentioned in the description of methods. It might be argued that the lesser downward curvature in the case of C. pyrenoidosa is due to the same effect, but there is nothing in the experimental readings to confirm this.
These curves for the effect of temperature on peroxide decomposition are very like FRENCH'S (4) figure for C. pyrenoidosa. He draws a straight line through his points, instead of a curve. The writers' points seem to be somewhat better fitted by a curve. The differences, insignificant in any case, may be due in part to the fact that the writers' experiments cover a range of about 25°, while FRENCH'S cover a range of 190, and in part to his use of a method rather different from the writers'.
There is a remote resemblance between the curves for Blackman reaction and peroxide decomposition for C. pyrenoidosa, but surely insufficient to serve as evidence for a relationship between the two processes. Between the two curves for C. vulgaris, there seems to be no resemblance whatever.
Conclusions
It is the opinion of the writers that an examination of the results presented in this paper suggests no significant similarity between the Blackman reaction and the peroxide decomposition. This leaves no experimental support for the hypothesis that the Blackman reaction involves the decomposition of some peroxide by catalase, but the writers wish to emphasize that neither these nor any other experiments of which they know constitute conclusive evidence that the Blackman reaction is not a peroxide decomposition.
However, we suggest that WARBURG'S "acceptor theory," abandoned in favor of the peroxide theory, is still worthy of consideration as a basis for constructing a mechanism of photosynthesis.
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